Hippocampus-related cognitive impairments in young apoE4 targeted replacement mice.
We presently investigated the effects of apolipoprotein E4 (apoE4), the most prevalent genetic risk factor for Alzheimer's disease, on the cognitive performance of young targeted replacement apoE4 mice. We revealed that these mice were impaired in the object recognition and Morris water maze tests, both of which are associated with hippocampal learning and memory, relative to that of the apoE3 mice. These results are consistent with previous histological and biochemical findings that hippocampal neurons are specifically affected by apoE4. The suggestion that the behavioral impairments of the apoE4 mice are related to the hippocampal neuropathology of these mice is further supported by the fear conditioning test. This test revealed that the performance of the apoE4 mice in the contextual component, which is hippocampus related, was impaired, whereas their cued test response, which is amygdala driven, was not. The stress levels of the apoE4 and apoE3 mice, as unraveled by the light/dark anxiety test, were similar, suggesting that the observed cognitive impairments of the apoE4 mice are not related to differences in the basal anxiety levels of these mice. In conclusion, the present study shows that young apoE4 targeted replacement mice are impaired in numerous hippocampus-related learning and memory tasks.